Overexpression, purification, and refolding of a Porphyromonas gingivalis cysteine protease from Escherichia coli.
This paper describes the overexpression of the Rgp-1 (arginine) protease domain from Porphyromonas gingivalis. This protease and the related Kgp (lysine) protease, both of which display trypsin-like specificity, have been implicated as major virulence factors and may play a significant role in the etiology of periodontal disease. Both Rgp-1 and Kgp are initially translated as polyproteins, each containing a protease domain and multiple adhesin domains. The Rgp-1 protease domain was expressed in E. coli, purified, refolded, and assayed for activity. These expression studies demonstrated that prior to the formation of inclusion bodies in the E. coli cytoplasm, the protease was proteolytically active and could hydrolyze a specific synthetic substrate. When the Rgp-1 protease domain was purified from inclusion bodies and refolded, it was found to be autolytically active and displayed specific catalytic activity. This is the first report on the expression and purification of active Rgp-1 from E. coli. Polyclonal antisera raised against recombinant protein recognized the native form of the protease in the P. gingivalis strain W50, indicating that the recombinant protein contained some of the antigenic determinants of the native protease.